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pressure, a flow controller configured to control displace-
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from the engine revolution speed sensor, the vehicle speed
sensor and the o1l pressure sensor, and a relief valve con-
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HYDRAULIC ACTIVE SUSPENSION FLOW
CONTROL SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application No. PCT/CN2022/084822 with a filing date of
Apr. 1, 2022, designating the United States, now pending,
and further claims priority to Chinese Patent Application
No. 202110361524.3 with a filing date of Apr. 2, 2021. The
content of the atorementioned applications, including any
intervening amendments thereto, are incorporated herein by
reference.

FIELD OF TECHNOLOGY

The present disclosure belongs to the technical field of
automotive control, 1n particular to a hydraulic active sus-
pension tlow control system.

BACKGROUND OF THE PRESENT
INVENTION

A suspension system 1s an important part of a vehicle
chassis, and performance thereof determines the handling
stability and ride comiort of a vehicle. Active suspension has
excellent active adjustment functions, which may minimize
the 1mpact of the road on a vehicle body. Hydraulic active
suspension 1s favored by manufacturers because of the
strong bearing capacity and flexible adjustment methods
thereol. The output component of a hydraulic suspension
system 1s a hydraulic cylinder, and the system may auto-
matically adjust the expansion of the suspension hydraulic
cylinder based on road conditions. Each tire 1s correspond-
ingly provided with a suspension cylinder to regulate the
grounding characteristics of the tire and the body position,
which may improve the ride comfort and handling stability
of the vehicle.

An active suspension system requires energy input for
operation. Currently, there are two types of power sources:
an electric motor or an engine. For example, 1n the patent
document with the publication number “CN108025614A”,
an electric motor 1s used as a power source. This application
requires two energy conversions, resulting in energy waste.
The engine directly drives a varniable displacement pump,
which may reduce the energy loss 1n the process of energy
conversion and improve the utilization rate of energy, and 1s
conducive to energy saving and environmental protection.
However, the engine speed and the amount of hydraulic o1l
consumed by the movement of the suspension cylinder 1n
the traveling process change with the vehicle speed, road
conditions and other factors, and operating parameters of the
engine and the suspension system may not be precisely
matched.

In order to ensure the normal operation of the suspension
system, the displacement of the vaniable displacement pump
1s generally adjusted to a range higher than that required by
the system. Operating under such conditions, the whole
system 1s kept 1n a high pressure state when o1l provided by
the variable displacement pump exceeds the regulating
capacity of an accumulator, and when the system pressure
exceeds the relief pressure of a relief valve, a large amount
of high pressure o1l flows back to a tank via the relief valve.
When the vehicle operates 1n this condition for a long time,
the engine power reserve 1s msuilicient, and when the power
consumed by the suspension system fluctuates greatly, the

10

15

20

25

30

35

40

45

50

55

60

65

2

engine may jitter or even stall. Too much engine power 1s
consumed by the suspension system, which reduces the
traveling power of the vehicle and seriously affects the
traveling performance of the vehicle.

SUMMARY OF PRESENT INVENTION

The present disclosure provides a hydraulic active sus-
pension flow control system, such that the active suspension
system ol a vehicle operates stably and continuously, the
engine power consumed by the active suspension system 1s
reduced, the engine power 1s reasonably utilized, and engine
ntter and stalling are eflectively prevented.

In order to solve the above-mentioned technical problems,
the present disclosure adopts the following technical solu-
tions:

A hydraulic active suspension tlow control system, com-
prising: a hydraulic o1l tank, a variable displacement pump
with an o1l suction port communicating with the hydraulic
o1l tank, a check valve, a servo valve, a suspension cylinder
controlled by the servo valve, an engine revolution speed
sensor configured to detect an engine revolution speed, a
vehicle speed sensor configured to detect a vehicle speed, an
o1l pressure sensor configured to detect an accumulator
outlet pressure, a flow controller configured to control
displacement of the varnable displacement pump by receiv-
ing data from the engine revolution speed sensor, the vehicle
speed sensor and the o1l pressure sensor, and a relief valve
connected to the check valve 1n parallel and provided at an
o1l outlet of the variable displacement pump; wherein the
check valve, servo valve, and suspension cylinder are con-
nected to the o1l outlet of the variable displacement pump in
sequence; the variable displacement pump 1s connected to an
engine through a clutch, and an accumulator 1s connected
between the servo valve and the check valve.

According to a further improvement of the technical
solutions of the present disclosure, an outlet of the check
valve 1s connected to the accumulator and a port P of the
servo valve; a port A and a port B of the servo valve are
connected to a rodless cavity and a rod cavity of the
suspension cylinder respectively; a port T of the servo valve
and an o1l outlet of the relief valve are connected to the
hydraulic o1l tank; the o1l pressure sensor 1s disposed at an
outlet of the accumulator; and an output end of the tlow
controller 1s connected to a control end of the variable
displacement pump to control the displacement of the vari-
able displacement pump.

According to a further improvement of the technical
solutions of the present disclosure, the flow controller
achieves closed-loop control over the active suspension
hydraulic system based on the accumulator outlet pressure,
the vehicle speed and the engine revolution speed by the
following method:

firstly, calculating, based on changes of the accumulator
outlet pressure, a first displacement adjustment quantity of
the variable displacement pump:

Av =k (po-p1),

where p, denotes a preset pressure threshold, p, denotes the
accumulator outlet pressure, and k, denotes a proportionality
coetflicient;

secondly, calculating, based on the vehicle speed and
engine revolution speed detected in real time, a second
displacement adjustment quantity of the variable displace-
ment pump by the following method:
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(1) calculating an average flow provided by the variable
displacement pump and an average vehicle speed
within t; seconds before a current moment:

Y average = f_ Zvrﬁrfc: and
0

where q,,,.,... denotes the average flow provided by the
variable displacement pump within ty seconds, U,,.,;..
denotes the average vehicle speed of a vehicle within t,
seconds, v,, n, and u, denote instantaneous displacement of
the variable displacement pump, an instantaneous engine
revolution speed and an instantaneous vehicle speed at a
moment t respectively, and t_. denotes sampling time; and
(2) calculating, based on the average flow provided by the
variable displacement pump, a current vehicle speed
and the engine revolution speed, the second displace-
ment adjustment quantity of the variable displacement

pump:

( kzqf:verage“[l B 1 ) i
Uaverage 1y 1

ﬁ*lz‘g = 4 .
1 1
| kzqnmfemge(_ - _) =0

Fl; F; 1

where n, and n, ; denote engine revolution speeds at the
current moment and a previous moment respectively, k,
denotes a proportionality coefficient, and u denotes the
current vehicle speed; and

finally, obtaining a total displacement adjustment quantity
by adding the first adjustment quanfity and the second
adjustment quantity, that 1s, Av=Av,+Av,, obtaining a rela-
tionship between the total displacement adjustment quantity
Av and a control current A1 based on characteristic of the
variable displacement pump, that 1s, Ai=k-Av, calculating
and outputting the control current, and adjusting the dis-
placement of the variable displacement pump, where k 1s a
conversion coelficient between A1 and Av, with a speciiic
value determined by the characteristics of the variable
displacement pump.

According to a further improvement of the technical
solution of the present disclosure, N variable displacement
pumps are connected 1n series; the total displacement adjust-
ment quantity Av 1s the sum of displacement adjustment
uantities of all variable displacement pumps; and the final
1splacement adjustment quantity 1s allocated based on rated
displacement of each variable displacement pump to obtain
a displacement adjustment quantity of a single variable
displacement pump, that 1s, an adjustment quantity of an ith
variable displacement pump 1s:

¢
C

N

Av; = &v-vf/va,

1

where v; denotes the rated displacement of the ith variable
displacement pump, and 1=1, 2, . . ., N.

According to a further improvement of the technical
solution of the present disclosure, one or more groups of
servo valves and suspension cylinders controlled by the
servo valves are provided.
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By means of the above technical solutions, the present

disclosure has the following technical progresses:

1. By means of the system, adaptive adjustment of the
displacement of the variable displacement pump can be
achieved, such that the operating status of the variable
displacement pump changes with conditions of roads
over which a vehicle travels, and there 1s no need to
manually adjust system parameters when the vehicle
travels on different roads.

2. By means of the system, the fluctuation of the outlet
flow of the vanable displacement pump and the pres-
sure caused by rapid changes of the engine revolution
speed and the flow consumed by the suspension system
1s reduced while the continuous operation of the active
suspension system 1s ensured, the response 1s sensitive,
and the system operates more stably.

3. By means of the system, matching between the sus-
pension system and the engine of the vehicle 1s
achieved, the active suspension system can utilize the
engine power more reasonably, and stalling caused
when the engine load 1s too high is effectively pre-
vented.

4. In this system, the displacement adjustment quantity of
the variable displacement pump i1s calculated by cal-
culating the average flow consumed by the suspension
system within a period of time before the current
moment, which not only includes the flow consumed
by suspension movement but also includes the leakage
flow of the hydraulic system, such that the calculation
1s more accurate, and the accuracy of the final displace-
ment adjustment quantity of the variable displacement
pump 1s ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a schematic diagram of a hydraulic
active suspension flow control system according to the
present disclosure;

FIG. 2 illustrates a block diagram of hydraulic active
suspension flow control according to the present disclosure;

FIG. 3 1llustrates comparison curves of engine revolution
speed changes;

FIG. 4 1llustrates comparison curves of accumulator outlet
pressures;

FIG. 5 1illustrates comparison curves of 1nstantaneous
power consumed by systems;

FIG. 6 illustrates comparison curves of engine output
torque percentages; and

FIG. 7 illustrates comparison curves of vehicle speeds
during vehicle acceleration.

1. Hydraulic o1l tank, 2. Variable displacement pump, 3.

Relief valve, 4. Check valve, 5. O1l pressure sensor, 6.
Accumulator, 7. Suspension cylinder, 8. Servo valve, 9.

Engine, 10. Engine revolution speed sensor, 11. Vehicle
speed sensor, 12. Clutch, and 13. Flow controller.

DESCRIPTION OF THE EMBODIMENTS

The technical solutions according to the embodiments of
the present disclosure will be clearly and completely
described below with reference to the accompanying draw-
ings according to the embodiments of the present disclosure.
The described embodiments are only a part of the embodi-
ments of the present disclosure, rather than all the embodi-
ments. Based on the embodiments of the present disclosure,
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all other embodiments obtained by a person of ordinary skill
in the art without inventive effort fall within the scope of the
present disclosure.

On the basis of the problems in the prior art, the present
disclosure provides a hydraulic active suspension flow con-
trol system. As shown in FIG. 1, the system mainly includes
an o1l tank 1, a variable displacement pump 2, a servo valve
8, and a suspension cylinder 7.

The suspension cylinder 7 1s an executive element of the
system. The action of the suspension cylinder 7 1s controlled
by the servo valve 8. The servo valve 1s generally a three-
position four-way solenoid valve. In FIG. 1, when a right
side of an electromagnet of the servo valve 8 1s powered, the
suspension cylinder 7 controlled by the servo valve extends;
when a left side of the electromagnet 1s powered, the
suspension cylinder 7 retracts; and when neither side 1s
powered, the suspension cylinder 7 1s 1n a rigid locked state.
According to this embodiment, FIG. 1 merely 1llustrates two
groups of servo valves and suspension cylinders controlled
by the servo valves, and one or more groups of servo valves
and suspension cylinders controlled by the servo valves may
be provided based on actual conditions. When a plurality of
groups of servo valves and suspension cylinders controlled
by the servo valves are provided, each group of servo valve
and suspension cylinder controlled by the servo valve are
connected 1n parallel.

High pressure power o1l of this system 1s provided by the
variable displacement pump 2. A check valve 4 1s disposed
at an outlet of the variable displacement pump to prevent
backflow of oi1l. An outlet of the check valve 4 1s connected
to the accumulator 6 and a port P of the servo valve 8
through a pipeline. An o1l pressure sensor 5 1s disposed at an
outlet of the accumulator 6. As shown 1n FIG. 1, the check
valve 4, the servo valve 8 and the suspension cylinder 7 are
connected to the o1l outlet of the variable displacement
pump 2 1n series in sequence, the accumulator 6 1s located
between the servo valve 8 and the check valve 4, and the o1l
pressure sensor 5 1s located between the accumulator 6 and
the check valve 4. A relief valve i1s dlsposed at the outlet of
the variable displacement pump 2, and 1s opened for over-
flow when a system pressure exceeds a set value, in order to
ensure the system safety.

A main shaft of the variable displacement pump 2 accord-
ing to the present disclosure 1s connected to an engine 9
through a clutch 12, and the vanable displacement pump 2
1s driven by the engine 9 to operate. The varnable displace-
ment pump 2 may be an electric proportional variable
displacement hydraulic pump to facilitate displacement
adjustment.

Detection components of the system include an engine
revolution speed sensor 10 configured to detect an engine
revolution speed, a vehicle speed sensor 11 configured to
detect a vehicle speed, and the oil pressure sensor 5 con-
figured to detect an accumulator outlet pressure. The engine
revolution speed sensor 10, the vehicle speed sensor 11 and
the o1l pressure sensor 5 are connected to a flow controller
13, and transmit data of the collected engine revolution
speed, vehicle speed and accumulator outlet pressure to the
flow controller 13 respectively. An output end of the flow
controller 13 1s connected to a control end of the variable
displacement pump 2. The flow controller 13 performs
calculation based on the engine revolution speed, the vehicle
speed and the accumulator outlet pressure, and outputs a
current value to change the displacement of the variable
displacement pump 2.

The operating process of the present disclosure 1s as
follows:
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The high pressure o1l 1n the system 1s consumed during
the movement of the suspension cylinder 7. When a flow
provided by the variable displacement pump 2 1s not equal
to a consumed flow, a flow difference 1s supplemented by the
accumulator 6. In this case, the outlet pressure of the
accumulator 6 1s detected by the o1l pressure sensor 5 and
transmitted to the flow controller 13. The flow controller 13
calculates a first displacement adjustment quantity
Av,=k,Ap of the variable displacement pump based on the
difference between the detected outlet pressure p, of the
accumulator 6 and a preset pressure threshold p,, that is,
Ap=p,—p;. Av, 1s used for adjusting the displacement of the
hydraulic pump to ensure that the system pressure 1s not
lower than the pressure threshold. The pressure threshold 1s
the minimum pressure required for normal operation of the
system.

At the same time, 1n order to reduce the sudden change of
the outlet flow of the variable displacement pump and the
pressure caused by the change of the engine revolution
speed or the flow consumed by the suspension system, the
flow controller changes the displacement of the variable
displacement pump 1n real time by collecting the parameters
such as the engine revolution speed and the vehicle speed.
A specific method 1s as follows:

The engine revolution speed n, and the vehicle speed u, are
detected by the engine revolution speed sensor 10 and the
vehicle speed sensor 11 respectively and transmitted to the
flow controller 13, and the flow controller 13 calculates an
average flow and an average vehicle speed within the time
t, respectively based on stored data:

A second displacement adjustment quantity of the pump
1s then further calculated as:

( k tIVEFe EH 1 1
o - —) w0
HEIFE?"EI 54 1 Fly—
sz .y iod 1 ¢ lr 1
kZ‘?wemge[_ — _) =0
\ iy A1
where q,,.,... denotes an average flow consumed by the

suspension system within t, seconds, which includes a
system leakage flow and a flow consumed during movement
of the suspension cylinder, k, denotes a proportionality
coetficient, v, ., .. denotes the average vehicle speed within
t, seconds, and v, denotes instantaneous displacement of the
variable displacement pump at a moment ft.

54

HEI Verage

indicates to adjust Av, based on a cuwrrent vehicle speed
change. As the traveling speed of the suspension cylinder
changes with the vehicle speed when a vehicle travels on the
same road, the vehicle speed 1s an important factor that
affects the flow consumed by the suspension system, and the
formula fully takes into account the vehicle speed change.
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The vanable q,,.,,.. changes with consumption of high
pressure oil of the vehicle within t, seconds, further fully

taking 1nto account the vehicle speed, the road condition,
system leakage and other important factors that lead to
changes in the flow consumed by the suspension system.
With the variable q,,,.,,... the system may achieve adaptive
adjustment with changes of the traveling status of the
vehicle.

A total displacement adjustment quantity includes the first
adjustment quantity and the second adjustment quanftity, that
1s, Av=Av,+Av,. A relationship between the total displace-
ment adjustment quantity A and a control current A1 is
obtained based on the characteristics of the variable dis-
placement pump, that 1s, Ai=k-Av. The control current is
calculated as: 1,=1,_,+A1, and output, where 1, ; 1s a control
current of the previous moment. The flow controller outputs
the current to the variable displacement pump to change the
displacement of the variable displacement pump, thus
achieving flow control.

In the specific implementation, N variable displacement
pumps 2 may be connected 1n series to jointly supply high
pressure oil. In this case, the final displacement adjustment
quantity Av 1s the sum of displacement adjustment quantities
of the N variable displacement pumps, and the final dis-
placement adjustment quantity 1s allocated based on rated
displacement of each vanable displacement pump to obtain
a displacement adjustment quantity of a single variable
displacement pump. The displacement adjustment quantity
of an 1th variable displacement pump is

N

Av; = &v-vf/va,

1

where v; denotes the rated displacement of the ith variable
displacement pump, and 1=1, 2, . . . , N. The operating
principle of the system 1s as shown in FIG. 2.

In the system, the variable displacement pump 1s driven
by the engine to convey high pressure o1l to each servo valve
through the check valve. Each servo valve controls the
suspension cylinder connected to the servo valve to extend
and retract. In the traveling process of the vehicle, due to the
complex action process of the suspension system, the oil
consumption of the system may not be calculated accurately,
such that the displacement of the variable displacement
pump may not be controlled directly through the flow
control method. When the flow supplied by the variable
displacement pump 1s not equal to the flow consumed by the
suspension system, 1f the variable displacement pump sup-
plies too much high pressure o1l, the accumulator stores the
o1l, and if the variable displacement pump supplies too little
high pressure oil, the accumulator releases oi1l, so as to
ensure the stable operation of the system. As the o1l storage
capacity of the accumulator 1s related to the outlet pressure,
the accumulator outlet pressure 1s controlled. This control
method may not only ensure that the o1l pressure 1s not lower
than the required pressure of the system, but also ensure that
a certain amount of high pressure o1l 1s stored in the
accumulator. Due to the limited o1l storage capacity of the
accumulator, the accumulator may merely play a role in flow
compensation when the flow fluctuates 1n a small range. In
addition, since the system pressure change needs to be
detected first for pressure control, adjustment time exists 1n
the feedback control process, and when the engine revolu-
tion speed changes a lot, 1t 1s too late for pressure feedback
control to respond, which may also cause fluctuations of the
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system pressure. Therefore, by detecting the engine revolu-
tion speed, the vehicle speed and other parameters, the
preset flow 1s adjusted based on the traveling status of the
vehicle, which 1s suitable for the actual traveling conditions
of the vehicle on different roads.

During the development of the present disclosure, the
inventor conducted comparison tests of the control effects 1n
a vehicle equipped with the novel hydraulic active suspen-
sion flow control system and a vehicle equipped with an
original active suspension flow control system. During the
tests, the entire vehicles were propped up using outriggers
and the suspension cylinders were allowed to make sinu-
soldal movements to simulate the flow consumption of the
active suspension system 1n the traveling process of the
vehicles. When the suspension cylinders moved at the
frequency of 0.5 Hz and follow a control target steadily, a
throttle pedal was momentarily pressed to the maximum
extent, and was released when the engine revolution speed
increased from 350 r/min to about 1400 r/min. FIG. 3
1llustrates comparison curves of engine revolufion speed
changes. In the figure, the time t, required to increase the
engine revolution speed in the original flow control system
from 550 r/min to 1400 r/min was 1.65 seconds, while the
time t; of the novel flow control system was 0.96 seconds,
which 1s a 41.8% reduction 1n acceleration time, indicating
that the torque borne by the engine during acceleration 1s
reduced by means of the novel flow control system. FIG. 4
1llustrates comparison curves of accumulator outlet pres-
sures of the two systems. In the figure, the accumulator
outlet pressure of the original control system rose from 18
MPa to 22.4 MPa, while the accumulator outlet pressure of
the novel flow control system may be stabilized at a preset
level of 17.8 MPa. FIG. 5 illustrates comparison curves of
instantaneous power consumed by the two systems. In the
figure, the engine power consumed by the original active
suspension control system gradually increased with the
change of the engine revolution speed and the system
pressure, where the average power was 22.7 kw and the peak
power reached 32.8 kw, while in the novel flow control
system, the power tended to be stable, where the average
power was 13.2 kw and the peak power was 17.3 kw, which
were reduced by 42% and 47% respectively. FIG. 6 1llus-
trates comparison curves of engine torque percentages of the
two control systems. In the figure, an average engine torque
percentage decreased from 48.7% to 29.4%, that 1s, a
decrease of 39.6%.

To further verify the effects of this system, a comparison
test was conducted for the acceleration performance of the
vehicles. In both tests, the vehicles were in the same starting
position, the accelerator pedal of the engine was pressed to
the maximum extent during the starting phase, and traveling
speed data of the vehicles was collected. FIG. 7 illustrates
comparison curves of vehicle speeds during vehicle accel-
eration. The curves show that at the same acceleration time,
a final vehicle speed of the original system reached 6.46
km/h while a final vehicle speed of the vehicle with the
novel flow control system reached 8.99 km/h.

The above experimental results show that the novel flow
control system can achieve adaptive adjustment of the
displacement of the hydraulic pump 1n the case of changes
of the engine revolution speed and the flow consumed by the
suspension system, such that the accumulator outlet pressure
can be well stabilized, at the same time, the power consumed
by the system can be reduced, and the engine load can be
lowered. The engine can provide more power to a traveling
system, and the acceleration performance of the vehicle 1s
significantly improved. The engine power can be utilized
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more reasonably while stable and continuous operation of
the active suspension system 1s ensured.

What 1s claimed 1s:

1. A hydraulic active suspension flow control system,

comprising:

a hydraulic o1l tank,

a variable displacement pump with an o1l suction port
communicating with the hydraulic o1l tank,

a check valve,

a servo valve,

a suspension cylinder controlled by the servo valve,

an engine revolution speed sensor configured to detect an
engine revolution speed,

a vehicle speed sensor configured to detect a vehicle
speed,

an o1l pressure sensor configured to detect an accumulator
outlet pressure,

a flow controller configured to control displacement of the
variable displacement pump by receiving data from the
engine revolution speed sensor, the vehicle speed sen-
sor and the o1l pressure sensor, and

a relief valve connected to the check valve in parallel and
provided at an oil outlet of the variable displacement
pump;

wherein the check valve, servo valve, and suspension
cylinder are connected to the o1l outlet of the variable
displacement pump in sequence; the variable displace-
ment pump 1s connected to an engine through a clutch;
and an accumulator 1s connected between the servo
valve and the check valve;:

the flow controller 1s configured for closed-loop control
based on an accumulator outlet pressure, a vehicle
speed and an engine revolution speed by the following
method:

firstly, calculating, based on changes of the accumulator
outlet pressure, a first displacement adjustment quantity
of the variable displacement pump:

Av =k(po—P1)

wherein p, denotes a preset pressure threshold, p, denotes

the accumulator outlet pressure, and k; denotes a pro-

portionality coefficient;

secondly, calculating, based on the vehicle speed and
engine revolution speed detected 1n real time, a second
displacement adjustment quantity of the variable dis-
placement pump by the following method:

(1) calculating an average flow provided by the variable
displacement pump and an average vehicle speed
within t, seconds before a current moment:

wherein ..., .. denotes the average flow provided by the
variable displacement pump within t, seconds, 4., e
denotes the average vehicle speed of a vehicle within t,
seconds, v,, n, and u, denote instantaneous displacement
of the variable displacement pump, an instantaneous
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engine revolution speed and an instantaneous vehicle
speed at a moment t respectively, and t_. denotes sam-
pling time; and

(2) calculating, based on the average flow provided by the
variable displacement pump, a current vehicle speed
and the engine revolution speed, the second displace-
ment adjustment quantity of the variable displacement

pump:

( kngerageH( 1 1

Ugverage 1y e 1

ﬁ‘lﬂz =

1 1 :
qunzwemge(_ - ) =0

\ H; |

wherein n, and n, , denote engine revolution speeds at the
current moment and a previous moment respectively,
k, denotes a proportionality coethcient, and u denotes
the current vehicle speed; and

finally, obtaining a total displacement adjustment quantity

by adding the first adjustment quantity and the second
adjustment quantity, that 1s, Av=Av,+Av,, obtaining a
relationship between the total displacement adjustment
quantity Av and a control current A1 based on charac-
teristic of the vanable displacement pump, that is,
Ai1=k-Av, calculating and outputting the control current,
and adjusting the displacement of the variable displace-
ment pump.

2. The hydraulic active suspension flow control system
according to claim 1, wherein an outlet of the check valve
1s connected to the accumulator and a port P of the servo
valve; a port A and a port B of the servo valve are connected
to a rodless cavity and a rod cavity of the suspension
cylinder respectively; a port T of the servo valve and an oil
outlet of the relief valve are connected to the hydraulic oil
tank; the o1l pressure sensor 1s disposed at an outlet of the
accumulator; and an output end of the flow controller 1s
connected to a control end of the variable displacement
pump to control the displacement of the variable displace-
ment pump.

3. The hydraulic active suspension flow control system
according to claim 1, wherein N variable displacement
pumps are connected in series; the total displacement adjust-
ment quantity Av 1s the sum of displacement adjustment
unantities of all variable displacement pumps; and a final
1splacement adjustment quantity 1s allocated based on rated
displacement of each variable displacement pump to obtain
a displacement adjustment quantity of a single variable
displacement pump, that 1s, an adjustment quantity of an i1th
variable displacement pump 1s:

¢
C

N

Av, = &v-vf/va,

1

wherein v, denotes the rated displacement of the ith
variable displacement pump, and 1=1, 2, .. ., N.

4. The hydraulic active suspension flow control system
according to claim 1, wherein one or more groups of servo
valves and suspension cylinders controlled by the servo
valves are provided.
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